Patterns of the relationship between the development of learning ability as one of the general abilities and metacognitive traits of personality are considered in the article. The necessity of appeal to this issue arises from the peculiarities of the current state of research in the theory of abilities and modern metacognitivism. Despite the ever-increasing number of studies in the field of general abilities and learning ability in particular and in the field of metacognitive processes of the personality, the possible interconnection of this class of processes and the level of learning ability and, therefore, the interpretation of this interconnection are rarely considered. To date these crucial areas are not in sufficient contact with each other. The purpose of this study is to identify and interpret the possible relationship of the level of learning ability with metacognitive processes and qualities of the individual and their organization. The research procedure was based on a comparison of the individual measures of the development of learning ability as a general ability with the diagnostics of the main parameters of the metacognitive sphere of personality, including features of its organization and implementation in relation to the methodology of structural-psychological analysis. This procedure is based on the determination of matrices of intercorrelation and the subsequent interpretation of correlograms of the metacognitive parameters of a person. The main result is that there exists a mutual dependence of characteristics of the level of learning ability and basic parameters of the metacognitive sphere of personality (metacognitive processes and traits). This dependence lies in the fact that an increase in the level of development of learning ability increases the intensity of separate metacognitive personal qualities and the general level of their structural organization. An interpretation of the data is presented. According to it, learning ability, as a significant factor in the level of development of metacognitive processes and personality traits, acquires an additional and quite powerful resource to enhance at the same time its own level because of the organization of these processes and traits.
introduction
As is well known, one of the fundamental problems in psychology is the problem of general abilities. Because learning is one of these abilities, the study of it is an integral and important aspect of the problem. however, to date the concept of learning ability has not been explained fully and has not been well defined. In addition, methodological support, which allows diagnosis of the level of learning abilities, is also underdeveloped. With its different definitions this concept is presented in a number of psychological disciplines, particularly developmental psychology, pedagogical psychology, and the psychology of general abilities. According to the classification of general abilities proposed by V. N. Druzhinin, learning ability is one of three general abilities alongside intelligence and creativity. There are also a number of other views on the definition of learning ability, among them those from the viewpoint of developmental psychology, pedagogical psychology, and the psychology of labor (Bodalyov, 1984; Druzhinin, 1999; Kalmykova, 1981; Kholodnaya, 2002; Shadrikov, 1985; Verbitskiy, 1987; Vygotsky, 1983; Yasyukova. 2005) .
Thus, for example, learning ability is characterized as the ability to master new educational material (new knowledge, new actions, new forms of activity). In addition, this concept is defined as a complex dynamic system of individual personality traits that contribute to the productivity of educational activity and to the rate and quality of mastering social experience. Another approach -perhaps the most common and justified in theoretical terms -is the interpretation, proposed by Druzhinin (1999) , of learning ability as a general ability. In this approach, learning ability is considered similar in status to intelligence and creativity. Druzhinin also proposes a rather clear criterion for the differentiation and composition of general abilities as a whole and of their specific features in relation to each other. On the basis of the "cognitive paradigm, " he suggests that this criterion is the correspondence of this or that ability to a certain basic component (aspect) of information processing. For example, intelligence is correlated primarily with the application of knowledge, creativity -with its transformation, learning ability -with its acquisition. Thus, in this study we will stick with the approach by Druzhinin as the most grounded in theoretical terms. According to this approach, the need to introduce the concept of learning ability is conditioned by the existence of a general ability that has a status similar to that of general intelligence and creativity.
Another direction, which is more recent than the study of general abilities, is metacognitivism; it is currently no less relevant and popular in psychology. having appeared in the1970s, metacognitivism is a kind of platform for new developments and discoveries; it is still insufficiently developed but is promising. Many psychologists, both in Russia and abroad (the United States, Canada, Australia, Japan), have been and are engaged at present in the study of metacognitive processes of personality. Despite the relatively short period of time during which metacognitivism has been studied, its theoretical base is expanding every year and new concepts, psychodiagnostic methods, directions, and scientific trends are being created within metacognitivism itself. Special psychological laboratories in universities of major cities in North America and Europe are devoting their work exclusively to research in the field of metacognitive personality traits. In addition, the range of tasks in this psychological field is always expanding (A. A. Karpov & A. V. Karpov, 2015; Metcalfe & Son, 2000) . however, as often happens in science, two large and important areas exist and are developing largely in parallel and independently of each other. This is the case with general-ability psychology and metacognitivism. Research carried out on the border of these two areas is presented to an insufficient degree, particularly in experimental studies. Despite the ever-increasing number of studies both in the field of general abilities as a whole and of learning-ability development in particular and in the area of metacognitive personality processes, the possible correlation of a given class of processes with the level of learning ability has barely been considered and neither has, correspondingly, its interpretation. In other words, both scientific trends are developing quite rapidly, but their interaction with each other is not investigated to any great extent.
In our view, the existence of such a correlation is assumed for quite important reasons and because of clear preconditions. Thus, previous studies conducted by us show that there is a relationship between intelligence level and creativity level, on the one hand, and the main metacognitive processes, on the other. This dependence can be found not only in analytical terms -that is, between the development of intelligence and creativity and the development of certain metacognitive processesbut also in structural terms. In this respect, both intelligence and creativity are significant determinants of the structural organization of metacognitive processes as a whole. however, as has been noted, intelligence and creativity are two of the three general abilities according to the classification of Druzhinin. Therefore, because we have already proved the relationship of metacognitive processes and personality traits with intelligence and creativity, it is quite justified to assume their relationship with learning ability (A. A. Karpov, 2016; A. V. Karpov & Skityayeva, 2005) .
In addition, we should take into account a number of studies conducted by the staff of the psychological laboratory of Columbia University (United States) aimed at determining the influence of metacognitive processes on learning in primary school-aged children. Among the most important research directions in this field are the application of mnemonic techniques to the learning process, time management and metacognitive control in the learning process, the so-called effect of a large time gap, as well as the role of metacognitive processes in collaborative learning (also known as proximal learning). In our opinion, the interest of the leaders of the U.S. metacognitivism school in learning is not accidental. Common sense tells us that learning ability can be considered the result of the successful development of metaprocesses, mainly in the period of childhood and adolescence, which is the focus of American researchers (Metcalfe & Dunlosky, 2008; Schwartz, 2006) . Thus, the combination of the high theoretical importance of this issue with a clearly insufficient level of its elaboration at present proves the obvious relevance of it and therefore the need for its study. In this regard, the goal of this study is to determine the possible correlation between the level of learning ability (as a certain kind of general ability) and basic parameters of metacognitive processes and personality traits.
This goal was concretized in the following tasks:
• the sampling design of the study, which was adequate to its purpose • the diagnosis of the studied factors (variables)
• the statistical processing of the research data and their subsequent interpretation Accordingly, the objects of the study are learning ability and metacognitive processes and personality traits; and its subject is the correlation of learning-ability level and the extent of the development of metacognitive processes and personality traits.
On the basis of the goals of the study, we can formulate the following hypothesis: there is a regular interconnection between the level of learning-ability development and the development of metacognitive traits of personality.
Method
The study used eight psychodiagnostic methods.
1)
The technique for diagnosing reflexivity by A. V. Karpov and V. V. Ponomareva. This technique explores, among other properties, reflexivity, which, according to the authors, can be presented in people at three levels of intensity (advanced, average, and underdeveloped).
2) The technique for determining the intensity level and the direction of reflection
by M. Grant. The American psychologist M. grant developed a research questionnaire that allows estimation of the level of intensity and the direction of reflection of a subject. The questionnaire consists of two scalesself-reflection and socioreflection -and the ratio of the two forms is analyzed. The most adaptive level is an average level of self-reflection and a high (or above-average) level of socioreflection. 3) The scale of self-assessment of metacognitive behavior by D. LaCosta. This technique was developed in 1998 and is a short questionnaire, fairly easy to use and interpret. Subjects are required to assess the cognitive strategies they use.
4) The Metacognitive Awareness Inventory by G. Schraw and R. S. Dennison.
This questionnaire refers to a rather small number of methods that exist currently to investigate metacognitive personality traits. Its main purpose is to trace the patterns of metaprocesses involved in the course of performing activities. 5) The D. Everson questionnaire. This technique diagnoses four major metacognitive personality traits (metacognitive involvement activities, use of strategies, action planning, self-test). 6) The questionnaire for diagnosing metadecisions by A. V. Karpov. This survey consists of 26 questions and has a seven-response scale.
7) The technique Signs of a Quadrilateral by L. V. Zankov. This technique is
used to diagnose the dynamic aspect of learning ability as one of the general personality abilities included in the cognitive subsystem. It consists of four successive stages. 8) The technique Puzzles. This research technique was created to measure the time-rate parameter of learning-ability development. The procedure has four levels of difficulty, six tasks at each level.
Students and graduates of Yaroslavl universities as well as employees of several commercial organizations took part in the research. The total sample consisted of 100 subjects.
The overall procedure of the research differentiated all the results of the primary diagnostics of the subjects into two main sections. The first section contains the results of all the subjects on the techniques aimed at diagnosing the level of learning. It includes data obtained by methods 7 and 8. The second section includes the data for all the subjects in each of the methods 1-6, which are aimed at diagnosing metacognitive qualities.
The research sample consisted of students in years 3 and 4 in the departments of natural sciences and humanities in higher educational institutions in Yaroslavl and also of postgraduate students, who were from 20 to 32 years old. In addition, the sample included employees in the educational and communications sections of several government organizations, as well as representatives from marketing and service organizations, who were from 25 to 48 years old. In the total sample of 100 people, 34% had a liberal arts education, and 66% had a technical and mathematical education.
Results and discussion
All the results obtained were divided into two large blocks. The first block included the results of all subjects tested by the two techniques aimed at diagnosing the level of learning ability. The second block included the data of all subjects for each of the six methods for diagnosing metacognitive personality traits.
The results for both blocks were further subjected to statistical analysis. Before the data processing of the results of the test of learning-ability development, all the subjects were divided into four groups. group I included subjects with the lowest level of learning ability; group II -subjects with below-average learning ability; group III -subjects with above-average learning ability; group IV -those with the highest level of learning ability.
The differentiation of subjects in the specified subgroups was based on the generally accepted method of contrast groups by Flanagan (1954) . This method, in its standard version, assumes the differentiation of a sample into three subgroups of the subgroups with the lowest and highest value of the differentiating criterion. In this case, the individual development of learning ability in a quantitative ratio, respectively, is 17% in the first two subgroups and 66% in the third subgroup. This method, however, was modified to increase its diagnostic capabilities. Specifically, the whole sample was differentiated into four subgroups, not three. This was done through a "secondary" differentiation of the third subgroup (the largest subgroup) into two additional groups, which also significantly differed in the level of the differentiating criterion. For determining the differentiating indicators of threshold values for splitting the sample into the four subgroups, the following procedure was implemented. Because, for the diagnostics of individual measures of learningability development we used two methods, the diagnostics of its general level were determined by summing their results. The "raw" primary data were first transferred to the standard (sten) indicators, and then were summed. Thus was formed a con-tinuum of all the potential individual indicators ranging from 2 to 20 points. Further division into subgroups was made on the basis of the main, standard requirements according to which the average values of the differentiation parameter (in this case, learning) should be statistically significantly different in them. In this research, the limiting level of significance was taken as a confidence interval localized within the boundaries of above p = .95. As a result the thresholds were determined for the formation of the relevant subgroups (for each of the subgroups, respectively, 8, 11, 14 and 17 stens). The specific values of mathematical expectation and standard deviation in the differentiated subgroups had the following values: 1st subgroup: M = 9.1; δ = 1.1; 2nd subgroup: М = 12.4; δ = 1.4; 3rd subgroup: M = 15.4; δ = 1.4; 4th subgroup: М = 17.2; δ = 1.2.
As a result of this procedure, we could calculate the total value of all the methods used for each of the four groups of subjects. The results are presented in Figure 1 . The dependence of the total intensity of metacognitive processes on lear ning-ability level. Designation: Σс is the average total indicator of the development of metacognitive personality traits in standard-ten points for the subjects of the respective groups; this indicator is the sum of the stens (standard-ten evaluation scale); see the text. The abscissa axis contains groups of subjects differing in the degree of learning-ability development, in ascending order.
From the data presented it can be seen that with the increase of learning-ability level as a general ability, there is a quite pronounced and statistically reliable (by the Kruskal-Wallis test) tendency toward an increase in the general development of metacognitive personality traits (р = .95). Consequently, it is possible to ascertain a direct relationship between these categories.
The next stage of the research was to identify the matrices of the intercorrelation of metacognitive personality traits corresponding to the scales of the eight psychodiagnostic techniques. In other words, on the basis of the results obtained after applying these techniques, the structure-level analysis of the correlation of the metacognitive personality traits with one another was carried out. Each of the matrices was calculated on the basis of four different groups of subjects united according to the learning-ability level of each of them. Thus, each of the four groups had its own matrix of intercorrelation.
Further, on the basis of these matrices we identified the indices of coherence, divergence, and general organization of the structures of the metaprocesses. The index of coherence (ICS) was measured by adding up the positive correlations among elements of the system; the index of divergence (IDS) was measured by adding up the negative correlations; and the index of general organization (IgS) in this case was calculated as the diff erence of the values of ICS and IDS. When summing numerical values of the relations among the elements of each of these correlations, a score was assigned depending on the signifi cance level. So, at p = .90 the score was equal to 1; at p = .95, to 2; at p = .99, to 3. In addition, for each group structure-grams were created, expressing the overall "picture" of the structural organization of the metacognitive traits and the existence of meaningful correlations among them.
As an illustration of the obtained structure-grams, we present the data for the groups with low and average learning-ability levels (Figures 2 and 3) . In the calculation of structural indices it was found that for a given structure ICS = 19, IDS = -11, IgS = 8. In the calculation of structural indices it was found that for a given structure ICS = 33, IDS = -7, IgS = 26.
Next, on the basis of the obtained values of ICS, IDS, and IgS we created a general graph of the dependence of the structural organization of metacognitive personality traits on learning-ability development (see Figure 4) . . Th e dependence of the structural organization of metacognitive personality traits on learning ability. Designations: ICS -index of the coherence of a structure; IDS -index of the divergence of a structure; IgS -index of the general organization of a structure. Th e abscissa axis contains groups of subjects diff ering in the degree of learning-ability development, in ascending order.
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The results show the direct dependence of the structural organization of metacognitive processes and personality traits on the level of learning ability. With an increase in learning ability (as one of the general abilities) the structural organization of metacognitive traits increases significantly. In other words, subjects with the highest degree of learning ability had the highest indicators of metacognitive processes and personality traits, and vice versa. In connection with this mutual dependence, previous research has shown that, between the level of development of psychometric intelligence and the basic parameters of the cognitive sphere of personality, there is also a natural and fairly stable dependence of the "optimum" type. In other words, the highest level of intelligence is associated not with the minimum or maximum values of metacognitive processes and personality traits and their general organization but with the average (optimum) value of their intensity (A. V. Karpov & Skityayeva, 2005) . And another study has shown that the same stable and logical relationship exists between another common ability (creativity) and parameters of the metacognitive sphere of personality and their organization. This relationship, however, is fundamentally different and has a kind of inverse proportion (A. A. Karpov, 2016) . Thus two important results are obtained. First, such a connection does exists and is inherent in all three general abilities (intelligence, creativity, and learning ability). Second, in relation to each of them this connection is specific. The dependence of the parameters of the metacognitive sphere of personality and their organization with general abilities is thus fundamentally diversified.
In addition, we applied to the results obtained the method of Express-χ2 to determine the degree of homogeneity-heterogeneity of the intercorrelation matrices of metacognitive traits corresponding to the four different groups of subjects. With this method, the structural indicators of all elements of each of the four structures (in this case, the four groups of subjects) are ranked. After the assignment of ranks, the correlation analysis of each of the structures with one another is carried out. Thus, in the case of significant correlations among the groups of subjects, one can speak only of the quantitative differences among the structures. Conversely, nonsignificant differences would be indicative of qualitative changes within the structures being considered.
As a result of using the Express-χ2 method the data in Table 1 were obtained. The results show that differences among the structures of metacognitive traits are, mostly, insignificant. Karpov, A. V. Karpov, N. B. Karabushchenko, A. V. Ivashchenko Thus, returning to Figure 4 , which shows the dependence of the structural organization of metacognitive traits on the level of intensity of learning ability as a whole, we can conclude that in the base of these intercorrelations are only quantitative modifications of structures. The discovered structures are generally homogeneous as to the content of correlations within them.
In previous studies of the correlation between the two other general abilities (intelligence and creativity) and metacognitive personality traits, it has been found that changing them leads not only to quantitative changes in the degree of structural organization of metaprocesses but also to its qualitative changes and transformations. In addition, the above results show that a change in the learning-ability level leads only to quantitative changes in the degree of structural organization of metaprocesses but not to qualitative modification. Thus, of the three general abilities, learning ability is the least strong in relation to its influence on the structure of metacognitive traits.
In our opinion, the direct correlation between the level of learning ability and the degree of development of metacognitive processes found in this study is in most general terms due to the fact that this very degree is exactly one of the most important effective manifestations of learning ability as such. Learning ability is significantly associated with the development, assimilation, and generalization of metacognitive strategies. In other words, components and factors of learning, mastering different operating tools of metamemory, metathinking, and cognitive monitoring are, for example, included in the content of metacognitive processes.
however, the most important result of the research on this problem is the following. In addition to the complex and multidimensional intercorrelation of learning abilities and metacognitive processes and personal traits revealed in this study, the relationship of these two categories goes significantly beyond the limits of their dependence on the analytical and structural levels. Considering the very content of the concept of learning ability, its basic psychological characteristics, it is possible to conclude legitimately that the given general ability is a part of the structure of metacognitive processes and personality traits and is thereby differentiated into two main types: self-learning ability and learning ability realized in interaction with the environment. The first of these abilities is exactly of the greatest interest in the context of involvement in the metacognitive subsystem of the psyche and is subject to further study.
In addition, in view of our results, learning ability should be interpreted somewhat differently and more widely than it currently is, but at the same time it should be interpreted in a differentiated way. The whole complex of metacognitive processes and personality traits (as well as other metacognitive aspects) is in fact included in the very content and structure of learning ability as a general ability. Learning ability on the whole is formed largely by these means and therefore is largely identical to them. In this regard, two basic structural levels can be differentiated in the learning-ability structure. The first level is direct learning ability, which is based on the "primary" mental processes and personality traits (that is, the "primary" cognitive processes). The second level is indirect learning ability, which is based on "secondary" processes and traits, primarily of the metacognitive kind. These processes and traits are formed mainly through conscious procedures and are then used by the subject as an additional means for expanding his or her potential and enhancing the resource capabilities of the psyche, including the acquisition of new knowledge and the formation of new activity tools -that is, for expanding and enhancing learning ability.
This result not only is in accordance with our general (resource) approach to the interpretation of metacognitive processes and personal qualities but also contributes substantially to the deepening and development of this approach (A. A. . Our study reveals and explains exactly how a common subject potential can be optimized as a result of the synergistic interactions between the individual development of learning ability and the parameters of the metacognitive sphere of personality, and this potential is as well a measure of the organization and integration of these interactions. In addition, these data contribute to a deepening of the understanding of a more general plan developed for the concept of mental resources of the personality by Kholodnaya (2002) . In our opinion, it should be emphasized that the validity of the resource approach to the interpretation of metacognitive processes and qualities, which is clearly explicated in regard to learning as a general ability, is associated with another significant fact: that is, that an important consequence of the integrative action of the metacognitive factors of learning is one of the classic phenomena that are currently revealed in metacognitivism, the phenomenon of the "region of proximal learning" (Metcalfe & Son, 2000) . This concept is similar in meaning and etymology to the well-known phenomenon of the "zone of proximal development" by Vygotsky (1935 Vygotsky ( /1983 . In general, the meaning of this concept is that learners, based on their assessment of their cognitive potential, past experience, and other individual characteristics and preferences, independently select for priority study some part of the new material. Such a metacognitive strategy has been experimentally identified recently, but researchers have recognized it as one of the most effective and efficient strategies that contribute to the quality of the study of new material (Metcalfe & Son, 2000) . In the region of proximal learning a specific pattern is highlighted.
First, during the learning of new material there is a pattern according to which for the study initially selected the most easy or familiar "chunks" of new material (in the specific region of proximal learning) act as a kind of basis for the productive, gradual transition to more complex elements.
Second, the effectiveness of the implementation of this strategy is directly related to the level of development of metacognitive processes and qualities. Consequently, our results, which reveal a similar, direct connection of learning ability and the level (and structural characteristics) of metacognitive processes and qualities, offer new ways to interpret and, respectively, to explain the phenomenon of the region of proximal learning. In our view, it needs to be understood not just as a phenomenon or even as a strategy but as one of the specific, but rather general in meaning and functional role, mechanisms underlying the same general ability (learning ability). In addition, in our opinion another "classic" phenomenon with a similar status (the status of the mechanism), which is set in metacognitive "judgments of learning, " should be interpreted. It would be better to label it more generically as "judgments about metamemory" because it includes several distinct but related substantive components: ease-of-learning judgments, paired-associate judgments of learning, ease-of-recognition judgments, and free-recall judgments of learning (Eakin, 2005; Schwartz, 2006) . however, this conclusion is by necessity tentative.
Third, more interesting is the following pattern. Because of the characteristics, first and foremost, of a region of proximal learning, students do not choose the most simple elements of new material, but they also do not choose the most difficult; they choose those of the approximately average level of difficulty. In other words, the efficiency of learning new material and probably all learning activity overall depends on the level of difficulty of the educational material, which can be characterized as being of the "optimum" type. This dependence has been shown in a large number of studies in various areas of psychological knowledge (A. A. Karpov & A. V. Karpov, 2015) .
Finally, in our opinion, in the interpretation of our results, their most general meaning is that between learning ability and the parameters of the metacognitive sphere of personality there is a definite and fairly stable regular relationship. however, a similar result (the existence of a stable and natural relationship) was obtained earlier, as already noted, for the two other general abilities (intelligence and creativity). Thus, we can conclude that the community of explicated dependencies (the community in regard to their existence but, of course, not to their specific content) is an important argument in answering one of the most general theoretical questions in the psychology of abilities: the question of the psychological status of the concept of learning (whether it should be included in the category of general abilities). This question has a rather long history and is currently the subject of intense debate in the field of the theory of abilities and in modern metacognitivism. Our results are one of the arguments in favor of a positive answer to this question. conclusion Thus, according to the results of our study we can draw the following main conclusions.
1. A correlation exists between learning-ability development as one of the general abilities and the individual measure of the development of metacognitive processes and personality traits. 2. On the analytical level of the research, this dependence consists in the fact that as learning-ability development increases, the degree of development of metacognitive traits increases too. 3. On the structural level of the research this dependence consists in the fact that as learning ability develops, the overall level of the structural organization of metacognitive traits also increases. 4. It is known that learning ability, as a general ability, is a determinant of successful learning. In turn, metacognitive personality traits serve as an auxiliary tool in the process of mastering new material. Thus, the involvement of learning ability in the structure of metacognitive processes and traits enhances the efficiency of learning in professional activity. 
